A. Magnet design

Fig. ESM_1
Brief structural overview of our axisymmetric single-sided magnetic circuit having a sweet spot. A large region with a homogeneous magnetic field (sweet spot) is generated by the two cylindrical Nd-Fe-B magnets (black) with the same direction of magnetization (indicated by open arrows). The center of the sensed region (indicated by the red dot) is 47 mm above the surface of the 3 blue magnet cover (MC NYLON), which is also the origin of the x-y-z coordinate system shown in Fig. 1b . The Nd-Fe-B magnet was made by Hitachi Metals, Ltd. (Tokyo, Japan). The residual flux density of the permanent magnet is 1.3 T, the coercivity is 1000 kA/m, and the reversible temperature coefficient is −0.11 %/ºC (the product name is NEOMAX-44H). The total weight of the magnetic circuit is approximately 43 kg. Although omitted in Fig. ESM_1 for simplicity, metallic frames made of aluminium (A6061) are installed to fix the relative position of the two concentric magnets. The bottom yoke and bottom cover are also metallic, and MC NYLON is a durable plastic. Thus, the mechanical stability of the magnetic circuit is ensured. The distance to the red dot from the surface of the NEOMAX-44H is 47 + 3 = 50 mm, and the aspect ratio divided by the overall diameter of the magnet (282 mm) is as large as 50/282 = 0.18, which is reasonable for a well-designed sweet-spot magnet [R1] . See refs [R2-R7] for details about the structure of the sweet-spot magnets related to our research 4 B. RF coil design vertical axis is omitted for the interval of 10000 to 60000. The data acquisition by an AD convertor starts at 0.1 ms after the beginning of the 90º RF pulse. The echo spacing is 0.5 ms, the duration of the 90º and 180º RF pulses is 0.2 ms, the sequence repetition time is 3000ms, the total number of the echoes is 1200, and the length of the sampling window for averaging echo signals is 0.195 ms. The first three echoes can be seen at around 0.65, 1.15, and 1.65 ms. While large ringing noise survives in the sampling window for the non-PAPS sequence, the noise is successfully reduced for the PAPS sequence, thus allowing us to see the three echoes clearly. The specific absorption rate (SAR) for the RF coil was calculated to estimate the undesirable heating of the sample. As for the pulse sequence of W/kg, which is much smaller than the regulation value of ≈1 W/kg. Thus, the RF heating is negligible for our apparatus 7 D. Experiments using silicon rubber sheets coordinate system is located 47 mm above the blue magnet cover (Fig. 1b) . NMR properties of the silicon rubber used (T1 = 229 ms, T2 = 86 ms, and the self-diffusivity = 2×10 show the symmetry-derived data agreement between (a) and (b), the sign of the y-coordinate in Fig.   3 (a) was taken to be negative (i.e., −y) This cloth was used during all NMR measurements to reduce the electromagnetic noise. We confirmed that this shielded tent successfully reduced the noise level by about 50% compared with the case without it meat data measured by FFC NMR at 40ºC basically follow ref [R12] , but a veal leg data set was newly added. Two data points measured at 4.1 MHz and 39ºC are added from Table 1 , showing the reasonable agreement with ref [R12] . In terms of the discrimination of muscle and fat, the T1 contrast between water and fat should be larger. There is a crossover at around 0.1 MHz, and anomalous dips of water T1 values occur at 2.13 and 2.81 MHz due to the cross-relaxation of 1 H with 14 N in the amide groups [R13-R14] . Since these interfere with T1 relaxometry discrimination, low-field NMR is not recommended. In conclusion, in terms of T1 relaxometry, a strong magnetic field larger than about 4
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MHz is desirable because it ensures a stronger T1 contrast between water and fat
